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The time of year is fast approaching. when high school
seniors should make plans for work or study after gradua-
tion. Those whose school records indicate aptitude for
further training. will do well to investigate carefully op-
portunities in the several professions. Members of the staff
at Rose will consider it a privilege to advise with any am-
bitious high school boy whose interests lie in the direction
of engineering. A card to the Registrar will bring literature,
but a personal visit to the campus for discussion will be
better. Let us hear from you.
ROSE POLYTECHNIC INSTITUTE
TERRE HAUTE, INDIANA
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Surveying
This
Issue
A LIGNMENT charts are important
tools of the engineer. Unfortun-
ately their construction and use are
not stressed in the classroom, and
it is for this reason that Professor
Mann has written this month's lead
article, "Alignment Charts in Engi-
neering," which explains the prin-
ciples involved in setting up and
interpreting these charts.
IN the last quarter century many-
I remarkable improvements have
been made in the types of magnetic
materials available. In his article,
"Development of Magnetic Mater-
ials", Mr. Howlett explains the gen-
eral principles applied in improving
magnetic properties and also the
recent improvements that have been
made.
THE engineer of today has an ad-
I vantage over the engineer of a
decade or two ago in the process of
metallizing. Its phenomenal growth
of popularity alone proves this. In
his article on "Metallizing" Mr.
Quinn sets forth the development,
operation, and application of this
process which gives long life to new
materials and prolonged life to old
ones.
—R. S. K.
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'ourtesy Civil Engineerivp
Pont d' Avignon
Built in the twelfth century by Benezet, the part of this
bridge shown here stands today as a reminder of the ac-
complishments of artisans of an age that was especially
notable for the grandeur and splendor of its structural
achievements.
Alignment Charts in
Engineering
THERE are four steps which must
I be taken before an alignment
chart for a particular problem can
be made.
1. Type of equation.
The equations usually met in engi-
neering work are of three types.
Type A has to do with addition and
subtraction. Equations of this type
are of the forms:
x
W—s+x--y=t
Type B includes equations which
have to do with multiplication or
division or both. Examples of this
type are:
x
wsty
M X
Type C equations are combina-
tions of types A and B and include
addition—subtraction and/or multi-
plication—division equations.
2. Breaking up of equations into
simpler ones.
Since alignment charts are sys-
tems of three lines on two of which
are shown the independent variables
and on the third line is shown the
dependent variable, it is necessary
to break up the equation (which is
to be used in making the chart) into
simple equations having two inde-
pendent and one dependent variable.
An example will illustrate. Fan-
ning's equation is usually written
2 fLpw2
A Pf = g D
The pressure drop due to friction
is equal to twice the product of the
friction factor times the length of
pipe considered times density times
velocity squared, all divided by the
by Professor Edwin W. Mann
Edwin W. Mann, Assistant Professor
Chemical Engineering
The solution of recurrent equations is
often found in industrial work. This is
especially true in plant control work.
Alignment charts save an enormous
amount of time, and the solutions ob-
tained are generally quite accurate.
product of the gravity factor times
the diameter of the pipe. In break-
ing up the equation into simpler
terms and neglecting the constants
we start with
A Pf —
Then
Let
f L p w2
a—f L
b=a p
c=b w2
d c 
- Pf
(11
(2)
(3)
(4)
In this manner, the Fanning equa-
tion is broken up into equations of
three variables. When this is done,
an alignment chart can be made us-
ing the equations (1) to (4) inclu-
sive. There will be four alignment
charts of three lines each, and they
will be so related that four positions
of the straight edge will give the
value for pressure drop desired.
Since the pressure drop may be
read, it may be desirable to find the
friction factor. The equation is then
transposed to give this factor, and
the procedure in breaking up the
equation is precisely the same.
3. Determination of limits.
It is next necessary to determine
the maximum and minimum values
of all the variables that figure in the
equation to be used. Suppose a sim-
ple chart of type A is to be con-
structed where the total weight of
a container and contents is to be
found and where both the container
and contents will vary between
limits. The equation is of the gen-
eral form
a + b=c. (Type A)
The container, a, will vary, let us
say, from 10 lb. to 100 lb. The con-
tents, b, will vary from 15 lb. to
150 lb. The minimum for a, b, and c
will be 10 lb., 15 lb., and 25 lb.,
respectively; while the maxima will
be 100 lb., 150 lb. and 250 lbs., re-
spectively.
4. Determination of scale sub-
divisions
The final step is the determination
of the subdivisions into which the
scales are to be divided. These sub-
divisions are controlled by the de-
gree of accuracy desired. Since in-
terpolations may be made, it may
not in some cases be necessary to
have extremely fine subdivisions.
The scales should be subdivided in
such a way as to give the accuracy
required.
One of the equations used in test-
ing watt-hour meters is
W=E I t
Where,
W=energy in watt-seconds
E—volts
I=amperes
t=time in seconds.
.1 an uar y, 1 9 3 9 Page 3
A number of these meters must
be tested, and an alignment chart is
to be made for the tests. This equa-
tion (admittedly simple) of Type B
will illustrate the actual construc-
tion of an alignment chart.
Let x—E I
y—x t—W
(5)
(6)
In deciding limits, it is found that
the voltage varies from 75 to 150,
the current varies from 1.0 ampere
to 10 amperes, and the time varies
from 200 sec. to 400 sec. These
figures are based on previous ob-
servations, and it is decided that on
no future test will the maxima or
minima go beyond the limits given.
There is no point in extending the
scales beyond their useful range.
Let us say that the observations
are only accurate to volts, amperes
x 10 ', and seconds.
Equations (5) and (6) may be
written
log E-1-log I—log x (7)
log x +log t—log W (8)
On a plain sheet of 81/4x11 paper
draw a line one eighth inch from the
left side and parallel to it. Mark off
a "convenient" distance of 9.03
inches on this line which is to be
scale E. The reason for this partic-
ular length will appear shortly. Since
the scale must be divided into 75
parts with readings from 75 to 150,
the scale modulus is
9.03
S,.  
9.03
 
=30 inches
—log 150—log 75 0.301
This is to say that on scale E the
distance required to show values
from one power of 10 to the next
higher power is 30 inches. We only
need that part of the scale that
comes within our particular range.
Scale E is divided in proportion to
the logarithms of the values from 75
to 150. All scales in this chart will
have the lower values at the bottom.
Next choose a "convenient" dis-
tance, say 6 inches, to the right of
scale E and draw a line for scale I.
The length of scale I may be taken
as 10 inches. In a similar manner
as before
  10  10
S.= —10 inches
I log 10—log 1 1
Scale I is divided logarithmically
from 1 to 10. In locating scale x with
reference to the other scales, E and
I, we must use the following equa-
tion:
S,. (I x dist.) —Si (E x dist.) ( 9 )
This equation is fundamental and
applies to all alignment charts like
the one now being made. Substitut-
ing in equation (9)
30 (6—E x dist.) —10 (E x dist.)
Whence E x dist.-41/2 inches
4 I/ 2,
c,
3
1 '4 
0
Dimension Diagram for Alignment Chart
Draw a line joining
scales E and I and also
the bottoms of scales E
the tops of
one joining
and I. The
two lines so drawn locate the ends
of scale x which is drawn parallel
to scales E and I and OA inches from
scale E. Since scale x is not the final
answer to the problem, it need not
be scaled. It is advisable, however,
to put on a convenient scale say in
tenths of inches merely for ease in
locating a point on scale x. The
modulus of scale x must be found.
This is a dependent variable and its
modulus depends on those of scales
E and I. The scale modulus for scale
x is given by the following (also
fundamental) formula:
Si x S,. 10 x 30
S.— — 7.5 inches
Si + S,, — 10 + 30
The alignment is now completed
as far as equation (7) is concerned.
For equation (8) , at a convenient
distance of say 33/1, inches to the
right of scale x, a line parallel with
scale x is drawn, and a distance of
9.033 inches is laid out on this line.
This is to be scale t.
9.033
St —
log 400—log 200 II
9.033 
0.3011-30 inches
In a similar manner as before,
scale W is drawn.
S, (33/1,—x W dist.) —St (x W dist.)
Whence x W distance -- 3/4, inch.
A line joining tops of scales x and
t and one joining the bottoms of
these scales give the limits of scale
W drawn inch to the right of
scale x and parallel with it. Scales
W and t are subdivided logarithmic-
ally over the range desired. The
chart is now completed.
In using the chart, a straight edge
connects the observed reading on
scales E and I. This position of the
straight edge locates a point on scale
x. This point on x is then used with
the observed value on scale t. The
straight edge joining the point on x
and that on t will intersect scale W
at the reading which represents the
multiplication of the values of E, I,
and t.
Alignment charts for long or in-
volved equations can be made by
extending this same procedure. The
chart just now made is small, but it
could be made as large as desired.
A larger one would be more easily
read, and finer subdivisions could
be made. No attempt has been made
to give the simple geometric proofs
of the "fundamental" equations used.
This paper deals only with the
"how" of making an alignment chart.
While alignment charts are not
easy to make and all lines and scales
must be very precisely drawn, their
utility will be at once obvious when
recurring similar calculations are to
be made. The average factory em-
ployee can be taught how to use a
chart in a very few minutes. The
enormous saving of time, the ac-
curacy far greater than that of any
slide rule, and the wide applicability
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Alignment Chart set up for the solution of problems ir.volvinq the equation, W EIt
e.
of alignment charts to industrial
work, all make it important that
engineers should know how to make
and use them.
Although alignment charts are
most commonly used in chemical
engineering, they are equally ap-
plicable to other branches as is illus-
trated by the example used in this
article. The reason for their popu-
larity in chemical engineering is due
to the fact that most chemical pro-
cesses are either run continuously or
are constantly repeated. Similar cal-
culations must, therefore, be made
many times, and, as was previously
stated, the practical man can use
alignment charts with little difficulty
A t present the construction and
use of alignment charts is taught in
almost all of the chemical engineer-
ing departments. In very few schools,
however, is their use taught in the
other engineering departments. It
might be well worth the effort of the
mechanical, electrical, and civil en-
gineers to follow the example set by
the chemical engineer in learning to
260
250 —
240 —
230 —
2 2 0
2. I 0 —
_
200 —a
set up and interpret the alignment
chart.
Erratum
Unintentionally, a glaring error
was permitted to slip through in this
article. The staff, and not Prof.Mann,
was responsible for letting it appear.
We won't tell you what it is—see if
you can find it. All juniors, seniors,
and alumni should be able to catch
it at a glance. And there really isn't
any reason why the sophomores
shouldn't see it also. In case you find
it, we're really very sorry.
.1 anuar. 19:19
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Development of Magnetic
Materials
IN the last quarter century many
I remarkable improvements have
been made in the types of magnetic
materials available. During the last
of the nineteenth century experi-
mental data were gathered rapidly,
and at the close of the century the
magnetization curves of iron, cobalt,
and nickel; the existence of mag-
netic saturation and transformaticn
temperature; the existence of some
of the laws of hysteresis; the simple
effects of stress and magnetostric-
tion, together with the important
method of measurement were known
and well summarized by J. A. Ewing
in "Magnetic Induction in Iron and
Other Metals." Silicon steel was in-
vented at about this time.
During the first fifteen years of
this century, although the knowledge
and materials available were ap-
plied industrially to electrical ma-
chinery and communications sys-
tems, there was little advance in the
development of better magnetic ma-
terials. Then about 1915 there began
a rapid improvement which is still
continuing. In three ways, (1) by the
use of purer elements, (2) from the
development of special alloys, and
(3) by heat treating, almost startling
changes have been effected in the
properties of the magnetic elements
and their alloys since 1915. This is
clearly shown in Table 1.
Magnetic materials are easily di-
vided into two groups for considera-
tion: the first being the soft magnetic
materials and the second the hard
or permanently magnetic materials.
Some of the more important of the
soft magnetic materials are first
discussed in brief.
Magnetic Iron
Probably the magnetic material
best known to those who have not
by Charles A. Howlett, e., '41
Magnetic properties are of great im-
portance to the electrical engineer. These
properties may be improved by producing
purer elements, developing special alloys,
and by heat treating. Much progress is
being made in all three directions, but
particular emphasis is being placed on
the development of new alloys in com-
bination with their treatment.
studied magnetic properties is iron.
Iron at present is the only unalloyed
ferromagnetic element which is used
on an industrial scale for its mag-
netic properties. During the last few
years there has been a constant in-
crease in the improvement of metal-
lurgical processes, and from the
data collected in recent experiments
it is shown that the magnetic prop-
erties of iron have improved nearly
proportionally to the improvements
made in its purity.
The specialization in these metal-
lurgical processes is of considerable
interest. Under general headings,
three of the processes for removing
the impurities from the magnetic
iron are: removal by combination
with an added material, such as
silicon; the melting of the metal in
a high vacuum; and the removal of
impurities by combination with hy-
drogen passed over the metal while
it is held at a temperature between
1300° Centigrade and the melting
point.
Iron-Nickel Alloys
The combination of iron and
nickel in different proportions has
given the most useful of the mag-
netic alloys. From this group are
obtained the "permalloys" which,
as their name suggests, find many
important uses because of their high
permeability. The permalloys are
those iron-nickel alloys which con-
tain between 30 and 90 per cent
nickel. The alloy of 40-50 % nickel
is used for telephone and radio
transformers and telephone relays,
and a typical alloy of this group, that
containing 45 (,; nickel, shows an
initial permeability of 2000 and a
maximum of 16,000. As a result of
standard heat treatment, however,
these values may range from 2,700
to 23,000; Yensen, by a special heat
treatment of the 50 (4 nickel alloy,
has reported corresponding values
as high as 4,000 to 70,000.
The electrical resistivity of this
alloy is sufficiently high to make it
superior for cores in a-c circuits.
This is true because the loss of
energy due to eddy currents set up
by alternating currents is inversely
proportional to the resistivity.
For use in the loading of sub-
marine telegraph cable where a high
initial permeability is desired, the
group of 70-80 'A nickel alloys has
been found to be most suitable. The
thin permalloy tape that is used is
wound around the wire in the cable.
This increases the message sending
speed by about five times. A typical
value for the initial permeability of
the 78.5% nickel alloy, which is one
of those most commonly used, is
given as 7000. By quenching, this
value is raised to about 10,000, and
the maximum permeability of the
permalloys, 105,000, also is obtained
by this method. The hysteresis loss
and the coercive force are also
brought to a minimum by this treat-
ment.
Very often a third element such
as chromium or molybdenum is
added to the permalloys. Such an
addition not only increases the re-
sistivity of the material, making it
more desirable for alternating cur-
rent circuits, but it also increases
the initial permeabilities of the al-
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loys with additions up to 5% of the
third element. A third desirable
property of the alloy, especially a
commercial advantage, is that the
addition of a third element decreases
the sensitivity of the magnetic prop-
erties to the rate of cooling, thus
making possible the attainment of
high permeabilities with a slow rate
of cooling.
The chromium and molybdenum
alloys are suitable for loading cables
in that they increase the message
carrying capacity. They are also
used in audio transformers for re-
tardation coils, and for other ap-
paratus in which both high perme-
ability and a high specific resistivity
are necessary. These alloys have
been developed commercially in
three main compositions which are:
the 2' , chromium-80Y, nickel al-
loy, the 3.8% chromium-78.5" ,
nickel, and the 3.8% molybdenum-
78.5 , nickel alloy.
Iron-nickel alloys are generally
limited to use in either a thin tape
or in powdered form. Cores have
been made of this hard rolled tape,
but the powdered dust cores, which
will be discussed later, are superior
for this purpose. The largest use of
permalloys in telephone work is in
the cores of loading coils.
Iron-Cobalt Alloy
The iron-cobalt alloys are im-
portant for their high magnetic flux
densities obtained with only medium
magnetizing forces. One of the al-
loys, 50", iron- 50% cobalt, which
has been named "permendur", is
taken as a typical alloy of this sort
and is used in communication ap-
paratus. The metallurgical problem
of this alloy was interesting in that
formerly it could not be rolled into
sheets because of its brittleness
when cold, even though the material
could be worked when hot. This
difficulty was overcome by the addi-
tion of 1.7" , vanadium. This small
quantity of vanadium only slightly
affects the magnetic properties of
the alloy, but it does allow the sheets
to be cold-rolled to a thickness of a
few thousandths of an inch. The
0
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Composition diagram for alloys of i:on, nickel, and cobalt.
addition of vanadium is also an im
provement in that it increases the
electrical resistivity of the alloy by
almost four times. This still leaves
the permendur with less resistivity
than any of the other alloys in the
iron-cobalt series.
Permendurs are used for cores
and pole pieces in loud speakers, for
certain telephone receivers, for light
valves, and for similar apparatus.
Iron-Cobalt-Nickel Alloys
The iron-cobalt alloys are
portant for their constant permeabil-
ity in low fields and have, therefore,
been named "perminvar". They are
also characterized by low hysteresis
loss for low flux densities and by a
constriction in the middle of the
hysteresis curve for medium flux
densities. By using a baking treat-
ment the loops of the hysteresis
curve have been made to exactly
coincide, indicating that the coer-
cive force has completely vanished.
These properties are greater in
10
01 0
the alloy containing 45 ' nickel and
25,, cobalt, and this material is
used where energy loss and dis-
tortion are fatal to the quality of
transmission. In actual commercial
practice about 7' ; of molybdenum
is added to the alloy to increase its
electrical resistivity. There is no
serious sacrifice of magnetic prop-
erties in making this addition. Per-
minvar is used for the continuous
loading of submarine cables and in
certain other types of loaded cables.
Powdered Alloys
In loading coil cores for long-
distance telephone circuits where
the permeability needs to be nearly
constant, where modulation effects
due to hysteresis loss need to Ix-
nearly a minimum, and where eddy-
current losses need to be low, it
is especially desirable to use thE
powdered alloys. Probably the most
outstanding of the materials used in
this manner to obtain these special
characteristics are the permalloys,
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TABLE I
IVIateriul Property
Value
1915
Value
1935
Iron Maximum permeability 45,000 340,000
Initial permeability 300 20,000
Coercive force in oersteds 0.3 0.03
Iron-nickel Maximum permeability 2,800 600,000
Initial permeability 
  700 12,000
Coercive force in oersteds 1.5 0.01
Silicon-iron Initial permeability 400 2,000
Iron. Hysteresis at B-100 gauss, in ergs
per c. c. per cycle 2,100 19,000
Iron-cobalt-nickel Hysteresis at B-100 gauss, in ergs
"perminvar" per c. c. per cycle 0.00003
Iron-cobalt Saturation value in gauss  25,800 25,800
Permeability at B-16,000 gauss 20 0.1
Tungsten steel  Coercive force in oersteds 80 80
New K.S. steel  Coercive force in oersteds 900
SOME EXTREMES IN THE PROPERTIES OF MAGNETIC MATERIALS
AVAILABLE IN 1915 AND 1935.
which are largely replacing the one
time standard iron dust. The per-
malloy generally used contains from
70-90 ; nickel.
The materials are prepared metal-
lurgically so as to obtain a final
malleable product which has suffi-
cient strength and are then pressed
into cores in steel dies under a pres-
sure of 200,000 lb. per sq. in. Sep-
arate rings test an average breaking
strength of 265 lb. per sq. in. under
tension, which is quite sufficient for
handling and machine winding.
In spite of the expense of the large
amounts of nickel used in such coils,
the powdered alloy coils may be
used at an actual saving because of
their reduced size, which results in
savings in manufacture and installa-
tion, and because of the fact that an
actually improved transmission re-
sults from their use. The size of the
permalloy cores is nearly one-third
the size of the iron core coils used
in the same circuit, and in a stand-
ard case of 200 of these coils the
use of permalloy reduces the weight
from about 1700 pounds to 700
pounds.
The permalloys are used in relay
cores, in high quality audio trans-
formers, in telephone receivers and
earphones, and in electrical meas-
uring instruments.
Permanent Magnet Steel
Permanent magnet steels have
been developed rather extensively
in recent years until now plain car-
bon steels are practically unused.
Chromium and tungsten high car-
bon steels are still used for many
purposes, and carbon-manganese,
and 35'1/4 cobalt steel are also im-
portant commercially. The standard
treatment for magnetic materials of
the permanent variety is to quench-
harden them in oil or water.
The carbon-manganese and 1 1/4
chrome steels are the least expen-
sive and are used in low-cost ap-
paratus where space permits. Since
it is necessary to quench the carbon-
manganese steel in water, it is
slightly less desirable as this results
in more cracked and therefore re-
jected magnets. The typical values
for the coercive force and the re-
sidual induction of these materials
are only about 40-50 oersteds and
9000-950U gauss, while the 3.5'4
chrome and the 5"/; tungsten steels
show from 60-70 oersteds and
9,500-10,500 gauss. The chrome steel
is more desirable in this case as it
is less expensive and is oil quenched
instead of water quenched.
Even though it is expensive, the
35 cobalt steel was the best com-
mercially used permanent magnet
material until very recently. It con-
tained also tungsten, chromium, and
carbon, and showed values of 220
oersteds and 9500 gauss.
Newly Developed Alloys
The newly developed permanent
magnetic alloys contain very little
carbon but obtain their magnetic
hardness from quenching. Probably
the first of this type to be developed
were the iron-cobalt-tungsten and
the iron-cobalt-molybdenum alloys
which were first developed for tools
and later found to have desirable
magnetic properties. The molyb-
denum alloy gives the slightly higher
values, with a coercive force of over
200 oersteds and a residual induction
of approximately 10,000 gauss. These
properties are developed by a double
heat treatment of first quenching
and then ageing at a lower tempera-
ture.
About the time that these ma-
terials were being developed, T.
Mishima found that alloys of iron-
nickel
-aluminum, after a heat treat-
ment that corresponds to quench
and draw, had magnetic properties
which surpassed those of all pre-
viously developed materials. He
states that the alloy consisted of
; nickel, 5-20"; aluminum,
with a possible addition of man-
ganese, copper, tungsten and cobalt.
From his experiments Mishima re-
ports a coercive force of 200-700
oersteds with a residual induction
of 7,500-11,000 gauss.
In this range of compositions lies
the new Alnico alloy developed by
General Electric. This alloy of alu-
minum, nickel, cobalt, and iron is
very hard and brittle and can be
finished only by grinding. Alnico
metal is opening up an entire field
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of new uses for permanent magnetic
materials. It is used in voltage reg-
ulators, meters, circuit breakers,
and other control apparatus, in head-
phones and loudspeakers, and in
small motors and dynamos.
The Alnico metal can be used
economically for permanent mag-
netic fields in many instances as it
saves space and therefore results in
simpler construction, and also the
losses due to leakage are reduced.
Its high coercive force of 450-500
oersteds also makes it less subject
to demagnetization from stray fields,
heat, and mechanical vibration. The
main disadvantage of the alloy is its
extreme hardness; it cannot be
machined but must be cast into
shape.
About this same time K. Honda
also drew attention to an alloy of
15-30 cobalt, 10-25 ; nickel, and
8-25 ' ; titanium. In his experiments
Honda produced a coercive force of
780-929 oersteds with a residual in-
duction of 6300-7600 gauss.
Kato and Tokei have also devel-
oped a magnetic material using a
metallic oxide which has properties
comparable to those of the iron-
nickel-aluminum alloys. in one in-
stance the magnets were made
of a solid solution of cobalt fer-
rite (CoFe,04) in magnetic oxide
(FeFe,04) , which were magnetized
at temperatures around 300° Centi-
grade. The coercive force of this
oxide magnet is reported to be 600
oersteds, and the residual magnetic
intensity is approximately 4000
gauss.
Conclusion
The increasing demands of the
engineer for magnetic materials
with improved properties applicable
to his special needs have led to the
development of these alloys. They
have been developed especially to
meet the requirements of communi-
cations systems, where the increase
in quality of transmission has been
greatly affected by the improvement
of the magnetic materials used in
the circuits. Of the more recently
developed alloys it seems that the
Alnico and the oxide magnets are
of greatest potential importance.
the first because of its many prac-
tical uses and the second because it
opens a new field of materials to be
explored for desirable magnetic
properties.
Metaiiizing
THE possibilities of metallizing
were seen many years ago, but
until recently there had been no
commercially practical process dis-
covered. The first patent on any
method similar to the one of today
was granted in Germany in 1882.
Dr. M. U. Schoop received a patent
on his process in 1910 in Germany.
His method consisted of melting the
metal which came in the form of
wire and throwing it onto the object
to be covered. The process was
theoretically sound but too expen-
sive for commercial use.
The World War halted the devel-
opment of this invention, and until
1919 no advances were made. Al-
though the cost was prohibitive com-
mercially, the lack of quantity of
metal in the later part of the war
caused the use of metallizing. Ma-
chine gun shells were made of
pressed paper coated with brass;
paper mache water canteens coated
with aluminum; sticks of dynamite
coated with zinc; large shells and
torpedoes which had been over
by John W. Quinn, m., '40
Although the principles of metallizing
have been known for many years, it has
only been since the war that any real
progress was made.
By means of a spray gun, today almost
any metal may be sprayed on almost any
solid base, without even preheating the
base.
machined in the munition factories
were built up to size by metallizing.
After the war research was again
continued, and in 1922 the first canal
gate was metallized with zinc. After
twelve years the lock gate on this
canal, the St. Denis on the Seine
River in Paris, France, was exam-
ined and found to be free of cor-
rosion.
Method of Operation
metallizing is a process for spray-
ing metal of any melting point on
any solid without preheating the
solid. The metal will adhere to prac-
tically any solid base.
The gun used for spraying is usu-
ally divided into two parts, the wire
feed mechanism and the gas head
or nozzle.
The metallizing unit operates on
compressed air, oxygen, and acety-
lene. All three gases are admitted
by one valve. By turning -the handle
of the valve through an angle of
forty-five degrees, the compressed
air, which runs a small turbine, is
admitted. The rotor is made of
aluminum. The speed of the turbine,
about 30,000 revolutions per minute,
is reduced by means of a set of
gears; this drives a wire feed roll.
The feed roll pulls the metal, which
comes in the form of wire, into the
gun.
If the handle of the same valve is
turned through another forty-five
degrees, the oxygen and acetylene
are admitted into the gas head.
After passing through a set of valves,
the gas emerges at the tip of the gun
as a combustible mixture; this mix-
ture melts the metal which is being
fed into the gun by the wire feed
mechanism. Only a small portion of
the compressed air is used to run
the turbine, and the remainder is
used to spray the metal on the ob-
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ject. The air comes into the nozzle
by means of several small slots and
atomizes each drop of molten metal.
The blast of air forces these small
particles through the air at a speed
of approximately 30,000 feet per
minute, and they become impinged
on the object being sprayed. The
nozzle of the gun is held six inches
from the field of deposit; so, from
the time the metal becomes molten
until it arrives on the surface being
sprayed, only about 1 1200 of a sec-
ond elapses; yet in this short time
the temperature of the metal is re-
duced to well below 200 F.
The surface to be sprayed must
be clean. It must be free of oil and
all foreign material; this is accom-
plished by various means. For
plaster of paris, wood, cloth, and
other such surfaces washing is
enough, but metals present a dif-
ferent problem. Flat metal surfaces
are sandblasted; this removes dirt
and oxides from the metal and forms
small crevices and dents which help
to form a mechanical bond between
the objects and the sprayed metal.
The strength of the bond formed
runs as high as 500 pounds per
square inch. For sandblasting a good
grade of sharp silica sand or angular
steel grit is necessary.
Shafts and similar objects which
can be placed in a lathe are rough
threaded. Best results have been
obtained by cutting 24 to 30 threads
per inch. A clean, roughened surface
is produced, and the metal can be
sprayed on evenly by passing the
gun back and forth as the lathe is
turning.
In the finishing of a sprayed sur-
face there are three methods avail-
able; wet grinding, dry grinding,
and machining, listed in order of im-
portance. The compressive strength
of a sprayed surface is high, while
the tensile strength is low; for this
reason grinding is advisable. Wet
grinding is always preferable in
order to produce an extremely
polished surface. Some of the metals
sprayed, such as tobin bronze, can
be machined readily but others can-
not be machined to give a fine finish.
The coating is brittle and in this
manner resembles cast iron.
The main purposes of metallizing
are: (1) to stop corrosion, (2) to
remedy and offset the effects of
abrasion, (3) to decorate various
objects.
Corrosion has been the cause of
worry for many engineers. The total
production of iron for the period
1890 to 1923 was 1,766,000,000 tons:
of this 718,000,000 tons were lost by
corrosion.
For rustproofing, zinc is the best
of the metallic coatings. It is the
only metal which is commonly used
that is electro-negative to iron.
In the following list the metallic
elements are arranged in their
proper order in the potential series.
Any element is electro-negative to
any element following and electro-
positive to any element preceeding
it in the list.
Potassium
Sodium
Magnesium
Aluminum
Manganese
Zinc
Cadmium
Iron
Nickel
Tin
Lead
Copper
Bismuth
Antimony
Silver
Platinum
Gold
If a steel coating is scratched in
such a manner that the joining sur-
face is exposed, the two metals, with
a li ttle moisture from the air, will
form a galvanic cell. This will cause
corrosion; the metal which is electro-
negative to the other will oxidize.
For this reason metallizing with zinc
and aluminum has become more
and more important.
Metallizing is very adaptable to
build-up work. There are several
variations of this type of work which
will be explained later.
Although metal spraying is new
to a vast majority of engineers, those
who have had experience with it
and its applications realize the posi-
tion that this process will attain in
the industrial world. The process is
not only important because it re-
duces the cost of maintenance, but it
is also important from the standpoint
of time saved.
Fields for Metallizing
At the present time metallizing is
being used in factories and machine
shops of every size and description.
For bearing surfaces, the shafts can
be undercut and built up to their
original size with a high carbon
steel, and in this way their wear-
resisting life can be increased two
to three times. This usage is not
limited to the salvaging field, as
many companies have found it prof-
itable to use this same method on
new shafts.
This represents but one special
type of job. All worn machine ele-
ments such as spindle bearings, lead
screw bearings, bearing housings,
and a host of parts too numerous to
mention can be economically re-
stored to original dimensions for a
fraction of the cost of replacement
with new parts.
The following is a list of the vari-
ous fields in which metallizing is
used, and included are some im-
portant illustrative examples.
Transportation:
Automotive
In this branch various parts are
metallized. Outstanding success has
been achieved in the aluminizing of
cylinder blocks and heads. Spraying
has also proved practical for decora-
tive purposes.
Airplanes
Metallizing is used extensively to
prevent corrosion on all three of the
Pan American Clipper Ships flying
from Oakland, California, to the
Philippines. Aluminum was sprayed
on the exhaust manifold brackets,
grab handles, wing spoiler braces,
cable thimbles, and many othei
parts.
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Railroads
Railroads the world over have
found successful uses for metalliz-
ing. In Canada many of the bridges
have been coated with zinc; in Italy
rail ends are sprayed with zinc;
while in England aluminum is used
for the same purpose. Locomotive
boilers are sprayed on the water
side with lead, antimony-lead, or tin.
Aluminum is used on the fire boxes,
smoke boxes, grate bars, super-heat-
ers, and arch tubes.
Ships
Many steamship lines are making
extensive use of metallizing. These
companies find it useful for their
ships, lighthouses, and buoys. On
the canals of France every lock gate
has been sprayed with zinc.
Production and Maintenance
Many firms have adopted metal-
lizing for production and main-
tenance. The equipment is now be-
ing used for spraying copper to car-
bon brushes and resistors eliminat-
ing the older method of plating. It
is being used for spraying zinc as a
metal covering on radio tubes.
The R. P. Mallory Co. of Indian-
apolis is now using this process to
spray copper on cloth which is used
in radio condensers.
The most important field for
metallizing is general maintenance
or machine element coating. This
embraces almost every known ap-
plication, and these applications
have been well tried over a long
period of years.
Wet and Dry Corrosion
Some of the uses of metallizing in
this relation have already been men-
tioned. In a paper of this length it
is impossible to list the applications
of this process along the line of cor-
rosion. As we all know there are
many kinds of liquids, and scientists
tell us that there are thirteen hun-
dred kinds of water; therefore, no
attempt to list the possibilities of
metallizing in this field will be made.
Decoration
Statues made of concrete, plaster
of paris, or wood have been coated
with metal and the time of their
usefulness more than doubled. A
monument to Mayor General Jose
Miguel Gomez is one of the beauti-
ful sights in Havana, Cuba. It was
made in Italy, and due to some error
in shipping there was missing on
arrival one hundred and fifty square
feet of bronze panels. The exhibition
of the monument had been set for
May 20, and the officials were in a
quandary as to what to do to make
the monument complete. The officials
had the missing panels made in con-
crete and metallized with bronze.
Many statues have been metal-
lized. Wooden letters on signs have
become more attractive by the use
of this process. All of the street
lamps on Wilshire Boulevard, in Los
Angeles, California, were metallized
with bronze in 1928 for decorative
purposes. These and many other
uses have proven the practicability
of metallizing.
Metallizing Compared to
Other Metals
Metallizing is not claimed to be
the cure for all industrial ills, nor
does it supplant all other coating
processes. It is not a competitor of
welding, galvanizing, or electro-
plating.
Until metallizing came into the
field, welding was the only means
for building up a worn shaft, and
there was always the danger of
crystallization and fracture. With
welding there is the danger of dis-
tortion due to heat, and also small
pin holes are formed on the surface.
When metallizing, no preheating is
necessary; therefore, there is no
problem of dismantling, as the metal
can be sprayed any place the gun
will reach. The metallized surface
does not require as much machining
or grinding af ter the job has been
built up. Welding still holds its high
rank as the best means of repairing
a fracture or crack in machine parts.
Metallizing does not compete with
electro-plating on small articles, be-
cause of the handling which would
be necessary in sandblasting and
spraying. It does not compete with
tin or zinc dipping of average sized
articles that are ready-assembled,
for they can be dipped easily before
being installed.
For building up machinery parts,
offsetting the effects of abrasion and
erosion, filling blowholes, stopping
corrosion, and for decorative pur-
poses metallizing has no peer.
Bibliography
Periodicals
Hishon, J. W., "Metallizing in In-
dustry." The Metallizer, July, 1935,
pp. 2-3.
The Metal/izer, February, 1937,
p. 22.
Gibbons, J. W., "Possibilities of
Metal Spraying." Mechanical Engi-
neering, December, 1937, p. 896.
Boyden, Chas., "Finishing Metal
Sprayed Coatings." The Metallizer,
May, 1937, pp. 5-6.
Axline, R. A., "Maintenance With
the Metallizing Process." The Metal-
lizer, May, 1937, pp. 2-6.
Levy, A. Hoyt, "Why Bearings
Fail and How to Avoid Such Fail-
ures." The Metallizer, November,
1937, p. 5.
Stipp, Chas. K., "Production
Work." The Metallizer, January,
1938, pp. 2-10.
Pamphlets
The Mogul Instruction Manual,
Edited by the Metallizing Co. of
America, Inc., pp. 1-3.
Merits of Various Protective Me-
tallic Coatings, Circular No. 80, U.
S. Bureau of Standards, Washing-
ton, D. C.
Papers
Hishon, J. W., "Metallizing—Its
Scope and Limitations." A paper de-
livered to the Dominion Association
of Power Engineers at the Mining
Building, University of Toronto,
November 7, 1935.
Kunkler, L. E. "Spraying of Mol-
ten Metal." A paper delivered be-
fore the Semi-Annual Meeting of the
Society of Mechanical Engineers
held in Dallas, Texas, June 17, 1936.
Shaw, Harry. "Metal Sprayed
Surfaces in Relation to Lubrication."
A paper read before a meeting at
Reynold Hall, College of Technology,
Manchester, October 20, 1937.
January, 1939 Page 11
Fiber Glass, an Unusual
Material
The glass industry has in recent
years made great progress, in that
it is now possible to make fine silk-
like threads and fabrics from glass
plate. Glass is now drawn into fibers
only 0.0002 inches in diameter, and
it is said that there is nothing hinder-
ing the drawing of it still finer, even
as fine as the finest spider web. A
34-inch sphere of glass can be drawn
into a thread 70 miles long.
Fiber glass has many unusual
properties that make it especially
adaptable for many uses. One of
these is as an insulating material in
electric motors. Because of its high
heat resistance, fiber glass will
permit substantial over-loading of
motors without harm to the insula-
tion. Furthermore, the bulk of glass
insulation material is considerably
less than that of any other material
now used, and electric motors in-
sulated with fiber glass of the same
horsepower as motors insulated with
some present material can be made
considerably smaller in size. Prac-
tically all motors that will be re-
quired to operate under heavy over-
Research
and
Development
edited by Lloyd O. Krause, e., '40
loads and adverse atmospheric con-
ditions are now being constructed
with fiber glass insulation.
Glass fiber is impervious to prac-
tically all acids, and it will un-
doubtedly solve many industrial
problems where other materials
have failed.
Some other applications may
be listed as: pipe coverings for high
temperature and refrigeration lines;
blankets for steam turbines that
operate at high temperatures; sound
insulation in airplanes; air filters in
modern heating and ventilating in-
stallations; insulation in stoves and
refrigerators; insulation in building
construction; protective coverings
for plants and shrubs in winter.
A Neu) Type Airplane
Stall Indicator
An airplane indicator that antici-
pates wing stalls has been an-
nounced by the National Advisory
Committee for Aeronautics. Wing
stalls are one of the leading causes
of crashes, and the device, which
warns the pilot when a stall is im-
minent, is hailed as a step toward
greater safety in flight.
Whenever the plane is flying
dangerously near the point where
the wings begin to lose their lift,
the device warns the pilot by blow-
ing a horn, turning on a light, or
even by vibrating the rudder bar.
An airplane when stalled may fall
a hundred to a thousand feet
before it can be brought under con-
trol again, and so a stall that occurs
at low altitudes almost always re-
sults in a crash.
Stalling of an airplane occurs
when the plane's wing is attacking
the air too steeply, causing the air-
flow to break away from the wing
in swirls, resulting in a sudden loss
of lift.
The new detector is fitted on the
leading edge of the wing. A sharp-
edged projection contained in the de-
tector is so adjusted that when the
wing is approaching a stall a local
stall is set up in the detector, and a
warning signal is given to the pilot.
Magnetic Telephone
A telephone that requires no ex-
ternal source of power, getting all
that it needs from the speaker's
voice, has been announced by the
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Western Electric Company. The tele-
phone is said to be efficient up to
distances of 200 miles if a proper line
is installed.
The instrument is a small block-
shaped affair, containing a small but
extremely powerful magnet. Voice
currents are generated when the
flux from the magnet is influenced
by the motion of a metal diaphragm,
whose motion is caused by sound
vibrations striking it, just as in the
ordinary telephone. A similar in-
strument at the other end of the
line, in reverse order, acts as a re-
ceiver.
Each telephone is equipped with
a small hand crank which is used
to generate a signalling tone which
is heard at the other end of the line
as a shrill note similar to the sound
of a siren.
The telephone is enclosed in a
semi-hard rubber housing which
protects it from the elements and
from mechanical injury. Connection
to the line is effected by means of
a water-proof cord terminating in
spring clips.
Iron Cast in Cement Molds
The Randupson process, so named
after its French origin, has been
widely used in this country for cast-
ing steel and some alloys. Recently
it has been used for the first time
in the casting of iron.
The Randupson process consists
essentially of making the mold of
high-grade silica sand and cement
mixed in certain proportions, with a
little clear water added to make a
light mixture. This mixture is
rammed around the mold as is any
other mixture, and when the mold
has been completed, it is allowed to
dry in the atmosphere of the
foundry. Small ones are left to set
for about forty-eight hours, large
ones, seventy-two. The molds are
sufficiently hard at the end of these
drying periods to insure that no in-
tricate detail or corner will crumble
away when the hot metal is poured
into the mold. Wet blacking is
painted or sprayed on all surfaces
to prevent the molten metal from
eating into the mold.
—Cuts courtesy Machinery
Above—
Typical cement-bonded mold used for the production of an iron casting by the Randupson
process. The mold is of sectional construction to permit removal of the pattern.
Belo w—
Large casting which illustrates the smoothness of surface and sharpness of corners obtainable
through the use of cement-bonded molds.
Numerous advantages are claimed
for the cement-bond method of
molding. Primary of these is the
high quality of the castings pro-
duced. Since the cement prevents
any corners and the like from
crumbling and permitting sand to
drop into the valleys of the mold,
the surfaces of the castings are ex-
ceptionally smooth. It is possible to
detect the brush marks, made by
painting on the wet blacking, on the
sides of a casting. Such smoothness
permits quite often of immediate as-
sembly of the pieces since no snag
grinding or polishing is necessary.
The smooth surfaces greatly facili-
tate the painting of the casting also.
Furthermore, since the surfaces are
so smooth, very little extra metal
need be put on the surfaces that
are to be machined, thus effecting
a substantial saving in weight.
Blow holes are eliminated using
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this type of mold, partially because
the mold is sufficiently porous to al-
low the steam to escape, and also
because the cement bond is an inert
material, and so does not produce
any gas when the hot metal comes
in contact with it.
The strength of the bond makes it
possible to cast to unusually close
foundry tolerances.
Because of the various advantages
mentioned above, the process makes
itself especially adaptable to the
casting of gears, the gears coming
out of the mold so smooth and ac-
curate that no grinding or machin-
ing is necessary before they can be
placed in service.
Another advantage of the cement-
bonded mold is that its inherent
strength is sufficiently great to do
away with the necessity of using a
flask, which for some large castings
would alone perhaps cost about
$500. The molds are formed in
wooden frames, and steel reenforce-
ment bars are laid in the sides and
ends. The molds are then allowed to
dry and harden on a flat plate.
Crane hooks are rammed into the
sides of the mold while it is being
formed, in order that it may be
safely handled after it is dry and
the wooden frame has been re-
moved.
A New Short Television
Receiving Tube
There has been designed by
Marshall P. Wilder, Television De-
velopment Engineer of the National
Union Radio Corporation, a cathode-
ray television receiving tube with a
nine-inch viewing screen of con-
siderable less length than the older
type tube of the same screen view.
This decrease in length makes it
possible to mount the tube in small
compact cabinets in a horizontal
position, thus allowing direct "off-
the-screen" viewing. Furthermore,
the new tube gives black and white
color tones, a thing much favored
by many television enthusiasts. Its
different design also lends itself
more readily to manufacture than
did the older type.
The present tube of five-inch
viewing screen is approximately 16
inches long. The new "stubby" tube
of considerable less length has a
nine-inch viewing screen. The long
tube in many cases had to be
mounted vertically in the cabinet,
and the light from the screen played
upon it by means of a mirror lid.
The new type does away with this
cumbersome method of mounting
because it is so short that it can be
mounted horizontally, as previously
mentioned. The reduction in cabinet
size has an advantage not immedi-
ately noticeable. That is the appar-
ent increase in the size of the image
formed because of the smaller size
of the cabinet.
The new nine-inch Videotron has
numerous internal improvements as
well as the obvious external ones.
It can, however, be replaced by the
longer present type of tube without
any change in the television circuits
being made necessary by such al-
teration. The screen end of the
"stubby" tube is bowl-shaped in-
stead of funnel shaped, as is the
present tube. Its unique shape per-
mits of sealing along the line of pro-
duction of ordinary radio receiving
set tubes. This feature alone should
materially cut down the cost of tele-
vision receiving tube manufacture.
Gram Starch
Gram is a peculiar seed of about
the size of a pea, extremely common
only to India. It is sown over an
area of more than 17,000,000 acres,
of which Northern India has the
largest share. The 1934-1935 esti-
mate placed the crop at 3,671,000
tons. All of the gram is cultured,
none of it growing in the wild state;
at least there has been no recording
of the existence of wild gram. There
are several cultivated varieties, dis-
tinguished by their color. They vary
from a creamy white to red, yellow,
brown, and black. Gram is by far
the most widely used cattle feed in
India. It is also widely used as a
means of sustenance by the poorer
classes. In the hope that this plenti-
ful seed might in some manner be
made more useful to the human race
and at the same time be made into
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Chemistry
The practically non-variant viscosity of
gram starch makes it valuable for textile
sizing.
a much more valuable crop, an at-
tempt was made to remove the
starch from it.
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For the preparation of the starch,
the creamy white variety was se-
lected. Briefly, the method of prep-
aration as developed is as follows.
The gram is first steeped in water
at 40° Centigrade, to which a little
calcium bisulphite has been added,
for two days. It is then ground on
an edge-running mill with a small
amount of water. The grindings and
the water are run out on a shaker
seive, and the solids recovered.
Three such grindings are necessary
before all of the starch is extracted
from the gram seed. The washings
of the starch milk thus obtained are
then concentrated to 13 ' ( solids by
sedimentation. The concentrate is
run into large vats where 0.15'A
sodium hydroxide solution is added
to it to neutralize the acids, thus
facilitating the separation of the oily
and glutinous materials. The starch
milk is diluted with water, and al-
lowed to flow over tables for puri-
fication. The raw starch from the
tables is again diluted with water,
and passed through a 300 mesh
screen, which catches a large amount
of impurities. The starch milk from
the seive is allowed to settle in vats,
where sufficient sodium hydroxide is
added to the deposit to raise its al-
kalinity to about 0.1%. The super-
natant liquid is drained off, and the
starch, containing 70 water, is
passed through a filter press. The
pure starch obtained is dried at room
temperature. The yield is on the
order of 21V( .
Viscosity determinations on the
starch revealed that the viscosity
varied but slightly with a wide range
in temperature. The starch can thus
be used for textile sizing. It is also
suitable for giving light finishes to
cotton, wool, and silk cloth.
Magnified picture of Gram Seed
Electrode-less Neon Tubes
The conventional neon sign con-
sists of an evacuated tube fitted with
two electrodes, and filled with gas
at a low pressure. Because of the
expense and trouble of fitting the
electrodes into the glass tube, the
sign is made up of a continuous tube,
the portions between letters being
blacked out by covering with an
opaque paint. The conventional sign
is caused to glow by the application
of high voltages at the electrodes.
This high voltage necessitates that
the sign be placed several inches
from the sign base, in order that the
glass and air may sufficiently in-
sulate the sign from the base. There
has recently been successfully ap-
plied an entirely new method of
energizing the sign, that of bom-
bardment with radio waves.
The new system employs individ-
ual letters, separately formed, con-
sisting of a tube filled with gas and
having small glass extensions. There
are no electrodes or electrical con-
nections. The letters are placed
against the sign base, or any other
base, and behind them is placed the
radio frequency power supply. The
power supply is connected to ener-
gizing strips that are encased in
glass, and from these strips the
energy is radiated to the gas in the
tubes, causing them to glow.
Such a system permits daily
changing of the letters if that should
be desired. Absence of high voltages
has several advantages. There is no
leakage, a consequent freedom from
difficulties due to poor insulation, no
electrode sputtering, and no punc-
tures of the glass tubing.
Power consumption comparison
tests revealed that the radio wave
energized sign of a size equivalent
to that of a conventional sign re-
quired only about 20(A as much
power as the conventional sign.
This will result in a considerable
saving, particularly to those com-
panies which are large users of neon
lights.
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Sciences Marches On
In 1921 a non-profit American
corporation called Science Service
was founded and endowed by the
late E. W. Scripps, then senior part-
r.er of the Scripps-Howard chain of
publications. Mr. Scripps, noted as
a visionary in news circles, was a
leading figure in the formation of
the world-wide United Press Associ-
ation, and he originated Science
Service along similar lines expressly
to promote the broadcasting of
scientific knowledge.
Corporation trustees were nomi-
nated by the National Academy of
Sciences, the National Research
Council, the American Association
for the Advancement of Sciences,
and the journalistic profession, and
since that time they have been in-
strumental in making science news
more widely available. They serve
the general public by popularizing
science through the media of news-
papers, magazines, and radio. They
serve publishers and authors by fil-
ing unpublished scientific papers and
monographs. And, as important as
these functions are, the services of
a newly established branch to re-
search scientists and particularly to
engineers assume a much more
fundamental significance; the Amer-
ican Documentation Institute, a di-
vision of Science Service given ex-
clusively to scientific documentation,
is now able at a very small cost to
place quickly any de-
sired fraction of an un-
precedented store of
the world's knowledge
before the eyes of any
research worker in the
world! Delay an instant
and please reread the
last sentence, consider-
ing its implications. In
brief it says, "Here is
the court of last appeal
for the procurement
of recorded scientific
knowledge. If you can-
not find it here, you
wi/l probably be obliged
to work it out for
yourself!"
The American Docu-
mentation Institute is able to act
as a national clearing house for
orders for copying research ma-
terials because: (1) it has de-
veloped a copying process, known
as Bibliofilm Service, to the point
where a page of typescript can
be perfectly reproduced on standard
35 mm unburnable microfilm for the
price of one cent per page; (2) it
works under a cooperative agree-
ment with the Library of the U. S.
Department of Agriculture, which
alone contains 250,000 volumes; and
(3) it has access to substantially all
Washington and Baltimore libraries,
bureaus, and institutions and the
same in other cities here and abroad.
It must be emphasized that this
service is a great advance toward
simplifying the mechanics of the dis-
semination of science, and the dis-
semination is of importance equal to
the conduct of research. If dis-
coveries and inquiries are not made
known so that they may be utilized
and applied, they may as well re-
main undiscovered. Although a com-
mission for salesmanship is not anti-
cipated, the keenness of this tool for
scholarship makes it obligatory for
the scholar to sell himself on its use-
fulness and make further investiga-
t ion.
Actions speak louder than word,
—J. E. T.
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From The President's Pen
In his "Republic" Plato discussed
the organization of an ideal state.
Education necessarily had an im-
portant function in this imaginary
society, and the Greek philosopher
elaborated in some detail his theories
of imparting learning. Knowledge,
he asserted, is acquired in four
steps or at four levels. First, for the
very young, comes perception. Chil-
dren perceive or observe that cer-
tain results follow certain causes or
actions. "A burned child dreads the
fire" is a proverbial statement of
education by perception.
Somewhat later, and as a result
of many experiences, comes faith.
This second level of learning may
be blind, but it is powerful. With
perfect confidence in the instructor
and the text book, some college stu-
dents accept large parts of their
training on faith. Faith bears an im-
portant part in most religions. By
contrast, faith in a "system" has
ruined more than one speculator on
the stock exchange.
The third level of learning, ac-
cording to Plato, is understanding.
This is the basis of genuine educa-
tion. The word basis is used de-
liberately, for on understanding
rests the fourth or highest step in
the acquiring of knowledge. With-
out understanding further progress
is impossible, but understanding is
no guarantee that the individual will
mount to the topmost level. In the
modern world there is so much
to understand that a large percent-
age of a student's mental energy
throughout school and college must
be expended in absorbing informa-
tion and grasping its meaning. The
rapid increase in knowledge aggra-
vates this condition. All through life
one must continually absorb and
understand. Herein lies the serious
danger that one will never achieve
the fourth level of learning—reason.
Plato intimates that the fourth
level is not necessarily for all, but
insists that some, at least, who will
be the leaders in his ideal Republic,
must reason about those matters
which through study they have come
to understand. Interpreting the sig-
nificance of knowledge, predicting
and perhaps guiding its interrela-
tions, and taking precautions against
unfavorable results, are the marks
of real leadership. He who success-
fully cultivates this ability is com-
pletely educated. He not only has
acquired knowledge but can and
does use it.
Plato wrote more than 2000 years
ago, but no modern educational ex-
pert has suggested a better definition
of the process of learning. Rose
students, all students, can well carry
those four words constantly in mind.
Perception, faith, understanding,
reason. And the greatest of these is
reason.
Braintwisters
"Braintwisters" is just an experiment. It
is not meant to be a mathematics course,
but rather a challenge to your ingenuity
and reasoning ability. If you have a pet
problem, send it in and let somebody else
try to work it. Recognition will also be
given those who send in correct solutions.
How Is Your Geometry?
1. Given a 6 in. diameter circle
in which are inscribed a 4 in. and
a 2 in. diameter circle such that
they are tangent to each other.
What is the largest third circle
which can be drawn such that it
will be tangent to all three circles?
Monkey Business
2. A rope with a weight at one
end passes over a pulley. At the
by William A. Reddie, ch., '39
other end hangs a monkey of equal
weight. The rope weighs four ounces
per foot. The combined age of the
monkey and its mother is four years,
and the weight of the monkey is as
many pounds as the mother is old.
The mother is twice as old as the
monkey was when the mother was
half as old as the monkey will be
when the monkey is three times as
old as its mother was when she was
three times as old as the monkey
was. The weight of the rope and the
weight is one half as much again as
the difference between the weight
of the weight plus the weight of the
monkey and the weight of the
weight. What is the length of the
rope?
Editor's Note—Please do not em-
barass staff members by asking them
the answers to these problems until
after they have each had a chance to
talk to Dr. Sousley.
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Worm's-eye view of the new flagpole
Radio Club
The Radio Club boys were begin-
ning to believe in Santa Claus all
over again when they came back bp
school and found that they had a
new club room. However, dissillu-
sionment struck them again when
the true story was told. It seems
that Franklin Doenges, president of
the club, had been working up to
that all year, and going into action
shortly before vacation, he obtained
the backing of not only President
Prentice but also the very necessary
support of Mr. Pine. Having already
sat around Prof. Moench's office
long enough (and then some) to
talk the one and only Herman out
of some more space, Frank then
dashed to the shops and made ar-
rangements for the work to be done
over vacation.
After that, well—when we came
back to school the room was finished.
Have you seen it? It is in the base-
ment of the Electrical Department
and is unique in that it has doors
opening not only into there but to
the electrical lecture room and the
basement of the Physics Depart-
ment as well. The enlargement of
the room should prove to be a great
aid in the assembling of the club's
equipment, and plans have been
made to move the 40 and 160 meter
transmitters into this room and to
do all of the transmitting from it.
Around The
Campus
Chuck Howlett, e., '4 1
It seems that help is needed to
move this equipment, so ye embry-
onic electricals especially should rec-
ognize this opportunity, for one could
probably pick up a few pointers in
the technique of handling some of
the equipment by helping or even
by watching. At any rate some of
the club members will be working
on the club room nearly every
Saturday for a month or so, and if
you are around, and you probably
will be, why not stop by with a
helping hand to do a bit for the
fixing up of yet another spot in this
building of ours.
Professor Hutchins
Professor Roland E. Hutchins re-
cently won the distinction of being
elected President of the Indiana
Intercollegiate Conference, the pur-
pose of which is to govern the ath-
letic contests between the colleges
and junior colleges in the state of
Indiana. Professor Hutchins was
vice-president in 1937 and was
elected president on Saturday, De-
cember 10, as the delegates to the
conference ended a two day meet-
ing at the Claypool Hotel in Indian-
apolis. He succeeds Mr. H. R. Allen
of Purdue.
Military Ball
The Military Ball, held December
the ninth, climaxed the fall social
season for the students of Rose. The
affair was held in the Mayflower
Room of the Terre Haute House.
Music for dancing was furnished by
Dick Jurgens' orchestra. The eve-
ning was an outstanding success, and
the largest crowd which has attend-
ed in several years came to enjoy
the dance.
To begin the evening, the mem-
bers of Tau Nu Tau military fra-
ternity gave a dinner for their guests
in the Blue Room of the Terre Haute
House. The danFe itself started at
9: 30 o'clock.
It seems that everyone thoroughly
enjoyed the dance. Dick Jurgens
furnished that indefinable something
which put one in the mood for danc-
ing, and his versatility in playing and
providing entertainment kept every-
one in a gay mood. Dick called for
entertainment from those on the
dance floor, obtaining response from
Miss Ruby Longfellow, vocalist from
Indiana State Teachers College, and
from John Kramer, clarinet player,
of Rose.
The honor guests of the evening
were: Dr. and Mrs. Paul N. Bogart,
Dr. and Mrs. Donald B. Prentice,
Professor and Mrs. Carl Wisch-
meyer, Morton F. Hayman, Colonel
and 1\iIrs. Benjamin E. Wimer, Major
and Mrs. Clarence C. Knipmeyer,
Captain Frederick A. Henney, Cap-
tain and Mrs. Paul D. Harter, Cap-
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tain and Mrs. Roland E. Hutchins,
Lieutenant Leland Hart, and Roy A.
Moore.
Captain Henney, Professor of
Military Science and Tactics here at
Rose, also had as his guests Pro-
fessor and Mrs. John L. Bloxsome,
Professor and Mrs. Henry C. Gray,
the Misses Mary Prentice and Helen
Brown, Dr. R. K. Strong, and Pro-
fessor McLean.
Miss Cleo Driscoll with her escort,
Mr. Merrit Noel, President of Tau
Nu Tau and general chairman of
the dance, very properly led the
grand march, and the couple proved
excellent to receive such an honor.
Altogether, an enjoyable time was
had by all, and the comment "See
you there next year!" has been
heard repeatedly from those who
attended.
Rose Rifle Club
The Rose rifle team, shooting for
the first time under the strain of
shoulder to shoulder competition,
has lost its first three matches in the
Wabash Valley Rifle League: the
first to the Coke Plant team, the
second to the Paper Mill team, and
the third to the Commercial Sol-
vents team.
The scores were:
Coke Plan t—
Lancaster 83 99 182
Isgrig 86 95 181
Prater 77 99 176
Zimmerly 77 99 176
Reeves 73 99 172
887
Rose—
Fleming 81 96 177
Coons 78 94 172
Barrick 74 96 170
Peterson 70 95 165
Leedy 63 98 161
845
Paper Mill—
Cook 85 100 185
Steward 85 99 184
Zeigler 81 93 174
Staggs 80 91 171
Atkinson 72 95 167
881
Rose—
Leedy 86 98 184
Peterson 78 97 175
Underwood 72 91 163
Barrick 66 96 162
Coons 61 97 158
842
Commercial Solvents—
Snedeker 81 98 179
McIlroy 80 99 179
Rubey 78 98 176
McNeely 72 100 172
McMasters 75 91 166
872
Rose—
Peterson 82 98 180
Van Pelt 74 98 172
Fleming 73 97 170
Leedy 70 97 167
Coons 69 92 161
850
The rifle team has not accom-
plished much as yet, remaining at
the bottom in the list of standings
in the league, but it hopes to make
a better showing in future matches.
Sergeant Burgess recently posted
the names of those men who have
shown sufficient skill in the art of
shooting to practice for the postal
matches which are to begin the first
part of January. These men reported
for practice as soon as school started
after Christmas vacation.
A. S.C. E.
The Rose branch of
AMERICAN the American SocietySOCIETY OF
CIVIL of Civil Engineers
ENGINEERS
FOUNDED opened this school year
1852
with a meeting on Sep-
tember 30. Charles Ful-
ler, the president, welcomed the new
members, George Harper, Albert
Klatte, and Sam McGurk. Plans
were made for future activities.
On October 26 the chapter had
as its guest Mr. Theodore Roesch,
bridge construction engineer for the
Indiana State Highway Department.
Mr. Roesch was introduced to the
student body by Mr. Fuller. He gave
a short talk on the super highways
being built in Germany. Motion
pictures were shown in conjunction
with the talk.
A chapter meeting was held No-
vember 29 at the University Club
in the Deming Hotel. A paper on
"Basic Principles of Asphaltic Sta-
bilization" was presented by Mr.
Ripple. Plans for monthly meetings
were also made.
On December 15 a meeting was
held at the University Club. Captain
Henney gave a talk on "Aerial
Photography". Mr. Carpenter, con-
tact member for the A.S.C.E., also
talked. Refreshments were served.
lust Stuff
Some of ye loyal stooges of
R. P. I. were a little rushed to finish
term papers it seems. At least lights
burned long the night before, and
the shadows of worry and fatigue
cast around the eyes of many of our
seniors and sophomores the Friday
before vacation showed darkly that
something had happened. We do
think that some of the noble authors
deserve congratulations or some-
thing; they had almost five minutes
to spare before the deadline.
It comes to the ears of the editor
that John Kramer rather sparkled
at the Military Ball. Johnny played
three numbers on the clarinet. He is
pretty good on that "reed", and can
really hit those high notes. Here's
to more of it, John!
While speaking of the Military
Ball, a neat bit of entertainment was
also provided by that good looking
soloist of Wayne McIntyre's Or-
chestra, Ruby Longfellow, who gave
three selections in her own inimi-
table style. Well sung, Ruby!
We have been wanting for some
time to mention the fraternity open-
houses but have been reluctant to
do so because of the possibility of
incurring ill feeling due to any inter-
fraternity rivalry. To make it a little
safer, however, let us start with
State and say, "Hurrah, for the
Delts!"; at least, hurrah for their
idea of holding open-house for the
fraternities of Rose.
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Rose vs. DePauw
Opening the 1938-39 basketball
season, the Rose Engineers jour-
neyed to Greencastle, Indiana, for
a game with DePauw. Lacking in
both practice and experience, the
Rose team was defeated 55-25. The
game was played very loosely and
was a typical early season contest.
The first half indicated the lack
of practice of the Rose team. Our
offense was practically nil, and our
defense was not functioning as it
should have. Several of the boys
were fresh from the football field
and could not readily become
basketball-minded. Colwell scored a
basket, and Muerer and Bell each
scored a free throw to end the scor-
ing for Rose in the first half. Mean-
while DePauw made 29 points and
led 29-4 at the half.
In the second half Rose began to
get organized and play basketball.
The defense tightened somewhat,
and the offense showed a world of
Sports
edited by
Robert N. Ladson, ch., '39
improvement. By this time the fresh-
men members of the team had lost
their fright and realized that this
was a ball game similar to those in
which they had participated in high
school. The scoring was on an even
basis this half, and it was not until
late in the game that DePauw in-
creased its lead still more.
The scoring of the Rose team was
evenly divided among most the
players, but Colwell led with eight
points as a result of three field goals
and two foul tosses. This game does
not indicate much in the way of
comparison of teams. DePauw had
been practicing for six weeks, it was
reported, while the Rose team was
issued practice clothes on Monday
and practiced on Tuesday and Wed-
nesday before the game.
Rose vs. Earlham
On December 7, 1938, the Rose
Engineers traveled to Rii hmond,
Indiana, for a game with Earlham
College of that city. By this time the
team showed some signs of improve-
ment both in ball handling and in
scoring ability. Earlham, however,
one of the strongest teams in the
Indiana Conference, won the game
by a score of 48-36.
In the first ten minutes of the
game, Earlham scored steadily, and
they used a fast break combined
with phenomenal passing to score
most of their points. Then Rose be-
gan to click and really play basket-
ball. While holding Earlham score-
less, Rose scored twelve points dur-
ing a very neat offensive drive of
its own. At this stage of the game
Earlham was powerless to stop Col-
well and Meurer. The score at the
half was 26-22, Earlham.
As the second half began, the ball
game became ragged with neither
team showing much defensive
strength. It was a battle of fast
breaks with Earlham coming out
ahead. The Engineers were getting
fully as many shots as the Quakers,
but they could not hit the basket.
Finally, Colwell scored from under
the basket to start another Rose
drive which fell short of winning the
game. In the closing minutes of the
game an Earlham forward scored
three baskets in as many shots. The
game ended with Earlham out in
front by twelve points, 48-36.
In this game a peculiar situation
arose with respect to scoring. Rose
attempted a total of 103 shots but
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Give us a ring .
•
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1
. . we're all at sea!
NOW you can telephone to scores of yachts,tugboats and fishing vessels, from any
Bell telephone.
These boats are as easy to reach at sea as
your friends' homes ashore. Many are equipped
with Western Electric marine radio telephone,
sea-going brother of your Bell telephone, and
Why not 
telephone home
oftener? Rates to 
most
points are 
lowest after 7
P. M. and all 
day Sunday.
BELL
service is provided through radio telephone
stations on land.
This new service is a great convenience to
yachtsmen — a valuable business aid to oper-
ators of commercial craft. One more step
toward enabling you to talk with anyone, any-
where, any time!
TELEPHONE SYSTEM
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Men of Rose
May we call
attention to our
Complete
Printing Service
Rapid, accurate
execution of your
printing requirements
at reasonable prices
Moore-Langen
Ptg. & Pub. Co.
140 North 6th St.
TERRE H AUTE, IND.
made only 16 of them. One half of
this number was made by Colwell
who also scored three free throws
for a total of nineteen points.
Rose vs. Wabash
On December 15, 1938, the
Wabash College team of Crawfords-
ville, Indiana, came to Rose Poly for
a hardwood contest. Using a remark-
able defense coupled with a fast
break, Wabash was able to take the
measure of Rose by a score of 34-26.
This came, however, only after a
very stubborn battle.
To open the game in a sparkling
manner Rose gained possession of
the ball on the tipoff and dominated
play for the first five minutes. They
passed the ball around in profes-
sional style and took only set shots.
The Engineers scored six points be-
fore Wabash could even threaten,
and it looked as if Rose would finally
win from Wabash. At this time, how-
ever, Wabash became defensive-
minded and allowed Rose only one
more point during the half. At this
All Matters Relating to
Patents and
Trademarks
HOOD and HAHN
ARTHUR M. HOOD, Rose '93
H. B. Hoop, Rose '24
1=(,:mft=t
1001 Hume-Mansur Building
INDIANAPOLIS, IND.
same time they started an offense of
their own which resulted in eighteen
points before the half ended. The
score stood 18-7, Wabash.
As the second half opened, neither
team was able to score many points.
Each team, however, collected a field
goal now and then during the first
twelve minutes of the half. At this
point Rose took command of the sit-
uation and scored eleven points
while holding Wabash to two points.
Unfortunately, this drive fell eight
points short of winning, and Wabash
won, 34-26.
Meurer, a freshman threat, scored
nine points to lead the Engineers,
and Colwell was second with seven
points.
Schedule
The schedule of games for the rest
of the season follows:
Jan. 6—At Taylor.
Jan. 14—At N.C.A.G.U.
Jan. 20—Joliet here.
Jan. 31—At Wabash.
Feb. 3—Earlham here.
Feb. 8—N.C.A.G.U. here.
Feb. 14—At Milton.
Feb. 15—At Joliet.
Feb. 17—Taylor here.
Feb. 23—Shurtleff here.
Feb. 25—At Concordia.
It is planned to have two more
games with Kokomo College if suit-
able dates can be arranged.
VIQUESNEY'S
"The Fountain Pen, Store"
Drawing Equipment und Siepplies
C-1344 815 Ohio St.
Herm Rassel
15 S. 7th St .
Tailor and Haberdasher
CROWN HATS
and CAPS
ARROW SHIRTS
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Here and There With the Grads
Rose T ech Club Meeting
Thursday, December 8, the New
York Rose Tech Club met for a
dinner meeting at the Advertising
Club. Doctor Prentice, who was in
New York for the meeting of the
American Society of Mechanical
Engineers, attended this meeting.
After Doctor Prentice had given a
full report of the status of matters
at the Institute, officers for 1939
were elected as follows: Hegarty,
'15, president; and West, '27, secre-
tary. The following alumni were
present: Cannon, '06; Cash, '28;
Cromwell, '37; Crover, '95; Boehm,
'91; Bruning, '21; Ferris, '27; Green-
land, '38; Hubbel, '98; Hurlbert, '91;
Ferrell, '21; Isenberg, '09; Kelsall,
'06; Loehninger, '13; Mewhinney,
'23; Michel, '03; Miller, ex'16; Moore,
'20; Watson, '05; Wood, '13. Inclem-
ent weather kept the attendance
down.
On December 9, the Schenectady
Rose Tech Club met for dinner at
the Mohawk Club with Doctor
Prentice as an honor guest. Reports
were heard of current activities at
the Institute, and upon conclusion
of the official business, the assembled
members participated in an informal
discussion of items of particular in-
terest concerning the Institute. The
officers for 1939 are as follows:
Pfeif, '05, president; and Stimson,
'31, secretary. The following alumni
attended the meeting: Averitt, '37;
Davis, '92; Gilbert, '89; Pfeif, '05;
Sage, '07; Stimson, '31; Waters, '88;
Weir, '21; Whitecotton, '07.
On Saturday, December 10, the
Cleveland Rose Tech Club held a
luncheon meeting at the Cleveland
Club. Doctor Prentice was the
honored guest. He devoted most of
his talk to the latest news and de-
velopments at Rose. Since no effort
edited by
Nick Smilanic, e., '40
was made to transact any business,
the meeting turned into an informal
discussion of various topics of in-
terest. The luncheon was excellent,
and those present thoroughly en-
joyed the get-together. The officers
for 1939 are as follows: Richardson,
'31, president, and Hall, '35, treas-
urer. Present at the luncheon were:
Baptist, '30; Cook, '05; R. M. Clark,
'32; Dodson, '29; Ehrenhardt, '30;
Fox, '37; Hall, '35; Kessler, '20;
Landrum, '04; Leisey, '23; Pettit, '03;
Richardson, '31; Schaack, '32;
Schwartz, '01; Stanley, '32; Tag-
gert '22.
Doctor Prentice, who attended
each of the aforementioned meet-
ings, reported them all to be thor-
oughly enjoyable affairs. Many of
the alumni inquired about various
members of the faculty and sent
their best regards to these men.
H . A . McAninch Writes
interesting Article
In the April issue of the Photo-
elastic Journal, H. A. McAninich,
Rose, '34, presented the feature
paper entitled, "Methods for Bake-
lite Models". The paper was de-
signed to show how bakelite models
used for photoelastic calculations
may be manufactured devoid of er-
rors. Quoting an. excerpt from this
interesting paper, Mr. McAninich
says, "The model used for photoelas-
tic calculations is of basic importance
because errors in the model are cer-
tainly present in the finished work.
It is the opinion that the preparation
of models has been neglected in
most of our photoelastic literature.
In some cases models are cut by men
on milling machines and drilled in
drill presses with conventional drills.
The evils imparted by this procedure
are then annealed out by a heating
process and this results in a dried
out edge which must be removed if
accurate calculations are to be made.
This dried edge is then removed by
a smaller portion of the previous
manner of forming. The clamping
pressure required to hold an an-
nealed model is also often excessive.
The time interval to form an intri-
cate model by milling machine meth-
ods is sometimes sufficient to cause
drying of the first cut surfaces. Most
workers agree as to the difficulty en-
countered in preparing a perfect
photoelastic model from bakelite."
The author then went on to describe
the method of manufacturing these
models. This method is being used
by the author and several others at
various universities. Mr. McAninich
is connected with the Link Belt
Company of Indianapolis.
Cliff B. Keyes
Clift B. Keyes, Manager of the
New York District Transportation
Department of the General Electric
Company, died at his home in Mt.
Vernon, N. Y., December 7, follow-
ing a lingering illness.
Born in Terre Haute, Mr. Keyes
was graduated from Rose Poly-
technic Institute in 1899 with a B.S.
degree in electrical engineering. He
immediately entered the Testing
Department of the General Electric
Company at Schenectady, and in
1901 was assigned to the Construc-
tion Department. His duties there
included considerable work on the
electrification of the West Jersey and
Seashore Railroad. He was trans-
ferred to the Railroad Engineering
Department in 1907, and in the
following year was moved to the
Engineering Department of the Com-
pany's New York Office.
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Since January, 1910, Mr. Keyes
has been associated with the Rail-
way Commercial Department in the
New York District. He established a
wide acquaintanceship among men
in the field of transportation in this
area.
In 1924 he became Assistant
Manager, and in 1925 Manager of
the District Office's Railway Depart-
ment, which in 1929 was reorganized
to become the Transportation De-
partment with Mr. Keyes as Man-
ager.
Mr. Keyes was very active in the
electrification of the New York
Central Terminal. He was a member
of numerous railroad organizations
and engineering societies, including
the New York Railroad Club, Engi-
neers' Club, Railway and Machinery
TERRE HAUTE
ENGRAVING CO.
Dependable Service
C-2151 Terre Haute, Ind.
Columbian
Laundry Company
"The
Soft Water
Laundry"
1112 Wabash C-1301
HEINL'S
FLOWER
SHOP
129 S. 7th St.
C-1025
Established 1863
Flowers Telegraphed
Club, American Transit Association,
Railway Business Association, and
the American Institute of Electrical
Engineers.
Surviving besides his wife are two
sons, Sanford H. and Richard J.
Word has been received of the
death of Wallace Andrick. Mr.
Andrick was graduated from Rose
Polytechnic Institute in 1907 and
was connected with the Western
Electric Company of New York. He
died at his home in Honokus, New
Jersey. Surviving are the widow, the
father, Mose Andrick, and a sister
in Louisville, Ky.
Lewis A. Snider, Rose, '05, died
suddenly December 10, in Chicago.
Mr. Snider was director of sales for
the Howell Engineering Company of
Chicago.
Weddings
Mr. Otto Mars, of Terre Haute,
has announced the marriage of his
daughter, Marcella, to William D.
Wolf of Terre Haute. The wedding
took place on Saturday, December
3. The bride is a graduate of Wiley
High School and is a senior at
Indiana State Teachers College. The
groom is a graduate of Rose Poly-
technic Institute, Class of '38, and
is employed at the Miller-Parrot
Baking Company in Terre Haute.
Things to Wear
for Men Who Care
HERB LEACH
QUALITY SHOP
523 Wabash Ave. C-6205
FISCHER' S
Auto Supply
Stores
Aato Accessories and
Necessities of
All Kinds
We Welcome Your Patronage
329 OHIO ST. 901-3 WABASH AVE.
14 W. NATIONAL - BRAZIL
Mr. Robert Shattuck, Rose, '36,
was married to Miss Estelle Mente
on November 15. The marriage cere-
mony was performed at "The Little
Church Around The Corner" in
New York City. Mr. Shattuck is
Supt. of the Pipe Covering Depart-
ment for the U. S. Gypsum Com-
pany in Jersey City, New Jersey.
Mr. Edward George Weinbrecht,
Rose, '33, was married to Miss
Madelyn Marie Rehnberg on Satur-
day, December 24th. The ceremony
took place in Bridgeport, Conn. Mr.
Weinbrecht is a Methods Engineer
for the General Electric Company
in Bridgeport, Conn.
What They're Doing
Charles N. Lammers,
with the C. E. & I. Ry.,
has been transferred to
Chicago where he is now a Fuel
Service Engineer.
'08
'09 Glenn M. Curry, who hasbeen with the Austin-
Western Road Machinery
Company, is now president of the
Curry Equipment Corporation of
Philadelphia.
—
EMERSON B. BIGGS
Manufacturing Jeweler
Fraternity Pins and Rings
33 S. Fifth St. B-8705
Freitag-Weinhardt, Inc.
40 Years Expe, irilee
Plumbing and Heating
30-32 N. 6th St.
Phone C-2394
Advertisers support YOUR
TECHNIC. Mention the
TECHNI(' when you patron-
ize the advertisers.
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ADVANCE
SHOWING
of
Styles, Fabrics
New Sprinv
1::: '
Prices from $19.50 Up
CARL WOLF
631 Wabash AN' e.
DRINK
OCeeeZ
IN BOTTLES
"The Pause That Refreshes"
COCA COLA
BOTTLING COMPANY
949 Lafayette Ave. C-7094
gilrinilktin
-ATHLETIC GOODS CO.
Your Sporting Goods Store
726 Wabash Ave.
TERRE HAUTE INDIANA
Noble C. Blair, who was
listed incorrectly in the
December issue, writes
us to say that he is with Speight
and Hibbs, Architects, in Clarksville,
Tennessee.
'31
HIGGINS Drawing Board Paste . . .
IS A FIRM FRIEND
Higgins Drawing Board Paste is
an adhesive of great strength especially prepared for sticking
paper to the drawing board quickly and evenly — giving you
a perfect working surface.
Higgins Drawing Board Paste is good to have on hand for
repairing and labelling books or for other work requiring a
quick-acting, powerful adhesive convenient and easy to use.
Students, engineers and architects find it a perfect comple-
ment to the famous Higgins American Drawing Inks which have
been the standard of professional use for more than 50 years.
At your Colleg,e Store.
HIGGIRS CHAS. M. HIGGINS & CO., INC.271 NINTH STREET, BROOKLYN, N. Y.
Donald T. Spangenberg,
with the Public Service
Company of Colorado,
has been transferred to Denver.
'34
'36 C. Daniel Overholser isAssistant Supervisor and
Clerk at the N.Y.A.
center in Terre Haute. He is also
taking some courses at Indiana
State Teachers College.
'37 Clyde E. Cromwell, inthe sales department of
the DeLaval Steam Tur-
bine Company of Trenton, New
Jersey, has been transferred to the
Chicago office.
Ora E. Meyers is cadet
engineer with the Illinois-
Iowa Power Company at
Decatur, Ill.
'38
WALK
OVER
SHOES
For Men Represent the
Best There is in Shoe
Making and the Price is
Right in Every Instance.
Men's Shoe Prices
$5.00 to $10.00
CHENEY'S
Walk Over
Boot Shop
659 Wabash Avenue
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Sigma Nu
On Friday, De-
cember 2, the Beta
Upsilon chapter of
the Sigma Nu
fraternity was host
to the Delta
Lambda Sigma
f r a t ernit y from Indiana State
Teachers College. The occasion was
an open house given by the chapter.
The chapter feels proud that it is
the first fraternity at Rose to enter-
tain a fraternity from the neighbor-
ing college. The chapter was also
glad to have Professor and Mrs.
Edwin Mann and its faculty adviser,
Professor Edward A. MacLean, as
chaperons.
The chapter wishes to congratu-
late the football team for its splendid
record this past season. Brother
McKee and pledges Mitchell and
Menefee won their letters, and
Brothers Drieke and Quinn worked
as junior managers.
Theta Xi
During the week
of December 5-11
Theta Xi insti-
tuted "Hell Week"
for the five new
pledges obtained
since the school
year began. The
boys came through with flying
colors.
On Sunday morning, December
11, a formal initiation service was
held. Those initiated were Vernon
Whitehouse, '40, Louisville, Ky.; Ed-
ward Klecka, '41, Cincinnati, Ohio;
William Loman, '41, Cutler, Ind.;
Thurber Morrison, '41, Milwaukee,
Wis.; Albert Klatte, '41, Indian-
apolis, Ind.; and Fred Wehle, '41,
Louisville, Ky. The heartiest of con-
gratulations are extended from the
members of the active chapter to
each of these initiates.
Following the initiation a regular
active meeting was held. Plans were
completed for a dinner meeting. A
committee, consisting of James Lohr,
chairman, Vernon Whitehouse, Ed-
ward Klecka, Thurber Morrison,
and Fred Wehle was appointed.
This meeting, held on Tuesday eve-
ning, December 13, was very suc-
cessful. Mr. Henry C. Gray, faculty
adviser, was invited, and his pres-
ence added encouragement.
Alpha Tau Omega
The Gamma
Gamma chapter of
Alpha Tau Omega
has recently put
into action a
plan which is un-
doubtedly one of
its best acts in recent years. This
plan requires that the actives and
pledges of our chapter attend a
designated church as a body on the
second Sunday of every month. On
Sunday, December 11, the fraternity
attended the Centenary Methodist
Church. All of the men able to at-
tend were present.
On Sunday, December 4, the chap-
ter was the guest of the Delta
Lambda Sigma fraternity located on
the Indiana State Teachers College
campus in W. W. Parsons Hall. The
afternoon was spent in meeting and
talking to the members of the host
fraternity. Bert Steele, president of
the organization, introduced a few
of their prominent members, after
which George Smith, president,
introduced all of the seniors in the
chapter stating with each introduc-
tion the extra-curricular activity
with which each senior was associ-
ated. During the open-house pea-
nuts and punch were served as re-
freshments. The open house was a
splendid idea and only through re-
lationships of this nature can a
strong foundation for the friendship
between Rose and State students be
built.
On Friday evening, December 16,
the big social event of the first se-
mester took place. This con-
sisted of a formal dance at
the Mayflower Room lasting from
9: 30 until 1 o'clock. The music for
the dance was furnished by Wayne
McIntyre and his orchestra. The
very novel programs for the dance
consisted of booklets which were
shaped and printed to resemble a
fraternity paddle.
Several brothers of A T 0 re-
cently have been honored by the
presentation of football letters.
Those A T O's that were awarded
letters for their service last fall are:
Captain George Smith, Robert Col-
well, Stanley Craig, John Combs,
Edward Spahr, and Merritt Noel.
Recently three men were pledged
into Blue Key. Two of these men,
Robert Colwell and James Ducey
are A T O's.
Tau Nu Tau
E
On Friday, December
9, the annual Tau Nu Tau
Military Ball was held in
the Mayflower Room of
the Terre Haute House.
The music for the oc-
casion was supplied by
Dick Jurgens and his
orchestra. The Ball was a great suc-
cess, the music very enjoyable, and
the attendance large. Prior to the
Ball a dinner was held for the fra-
ternity members and their guests.
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Plan for the Selection of the Staff
Members of the Rose Technic
Section 1. The staff of the Rose
Technic shall be composed of stu-
dents of the Rose Polytechnic In-
stitute.
Section 2. This plan shall be pre-
sented to the student body of the
Rose Polytechnic Institute at a re-
quired assembly on the first Thurs-
day after the resumption of school
after the Christmas vacation.
Section 3. All students who are
desirous of seeking a position on the
staff of the Rose Technic shall make
that fact known in a letter of inten-
tion addressed to the Editor and
Business Manager of the Rose
Technic. This letter of intention shall
be in response to a notice posted on
the bulletin board of the Rose Poly-
technic Institute by the Editor and
Business Manager of the Rose
Technic on the first Monday after
the first Thursday after the resump-
tion of school after the Christmas
vacation.
Section 4. The purpose of the
letter of intention shall be to state
the branch of magazine work in
which the student is interested and
to signify his intention of trying out
for a position on the staff of the
Rose Technic.
Section 5. The Editor of the Rose
Technic shall make a list of all stu-
dents signifying an interest in edi-
torial work. The Business Manager
of the Rose Technic shall likewise
make a list of all students signifying
an interest in business work. The
above
-mentioned lists shall be made
on large sheets of drawing paper and
posted on the wall in the office of the
Rose Technic. A complete list of all
students turning in letters of inten-
tion shall be posted on the bulletin
board of the Rose Polytechnic In-
Editor's Note:
During the school year of 1936-37 the
entire system of selecting staff members
for the ROSE TECHNIC was revised. This
system was worked out as the fairest
possible method for making these selec-
tins, and it has, since adoption, proved
quite successful.
Because of certain circumstances which
arose, sections 2 and 3 were not strictly
adhered to this year. In view of this fact
the plan is presented here. It will, in ad-
dition, be read in assembly at the be-
ginning of the second semester, and the
date for letters of intention will be an-
nounced at that time.
stitute by the Editor and Business
Manager of the Rose Technic.
Section 6. Both Faculty Advisors
of the Rose Technic shall be em-
powered to give assignments to the
students who have turned in letters
of intention. These assignments shall
be in connection with the type of
magazine work in which the student
has stated his interest.
Section 7. The assignment and
date of assignment for each student
shall be entered after his name on
the office list by either the Editor or
Business Manager of the Rose
Technic.
Section 8. The number of assign-
ments shall be unlimited but shall
be distributed equally among the
students on test so that each student
has at least one assignment in con-
nection with each department on
either the editorial or business side
of the staff.
Section 9. The Editor and F.—isi-
ness Manager of the Rose Technic
shall post a notice on the bulletin
board of the Rose Polytechnic Insti-
tute during the week following
March 25 asking for applications for
positions on the staff of the Rose
Technic.
Section 10. Only students who
have served on the staff of the Rose
Technic during the previous school
year and those who have completed
the test period of the present year
shall be qualified to make applica-
tion.
Section 11. All letters of applica-
tion shall be written to the Editor
and Business Manager of the Rose
Technic stating: the staff position
of first choice, the staff position of
second choice, and the staff position
of third choice; previous experience;
cumulative scholarship rating; and
other student activities.
Section 12. Actual selections for
positions on the staff of the Rose
Technic shall be made by the Faculty
Advisors, the Editor, and the Busi-
ness Manager of the Rose Technic.
Selections shall be made by the
unanimous agreement of the four
above-mentioned parties. Recom-
mendations as to English qualifica-
tions of applicants shall be obtained
from the English department of the
Rose Polytechnic Institute.
Section 13. Selections of mem-
besr of the staff of the Rose Technic
shall be posted on the bulletin board
of the Rose Polytechnic Institute
within the week following April 10.
Section 14. All letters of inten-
tion, all letters of application, and
all material submitted by students
during the test period shall be filed
with the Faculty Advisor of the
Rose Technic.
Section 15. No position on the
staff of the Rose Technic shall be
filled during the school year except
by a student who has completed the
test period of the previous school
year. Actual selection shall be made
as in Section 12.
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It is gratifying to learn that the
Editors of the Ohio State Engineer,
upon reading in the TECHNIC some
of the jokes we swiped from them
and printed as our own, immediately
threw the joke page out of their
magazine.
Habit gets a fellow—. Many a
father who worked his way through
college is now working his son's way
through.
BON MOT
Amateurs have been so successful
in the entertainment field that there
is a rumor going about that they in-
tend to invade the mid-West schools
to play football.
—Bored Walk
Cracked Gas
edited by
John E. Bartmess, m., '4 1
College is a place where you
would not be so smart as but would
have more money if you had not
gone to.
Oscar came to the city and got a
job as a janitor in a girls' school and
was entrusted with a pass key to
every room in the building.
The following week the Dean ran
across him and asked, "Why didn't
you come around Friday for your
pay, Oscar?"
"Vot! Do I get vages, too?"
Frosh: "I failed in my Trig exam."
Sophomore: "But I thought you
had all the answers written on your
cuff?"
Frosh: "Yeah,—but by mistake, I
put on my algebra shirt."
After plotting this graph, class,
we find that we have—well I'll be
"Where's our Nellie?"
"Our Nellie's out in them thy'ar
Hills"
"But thy'ars ba'rs in them Hills"
"That's all right, our Nellie rides
a bike—and she can handlebars"
—Don't blame me, that came from
the Minnesota Engineer.
Her smile is sweetened by gravity.
And then there's the story about
the little duckling who was so em-
barrassed because his pants were
down.
Who was the lady I saw you out-
wit last night?
Wheat is going up, but the price
of wild oats will always remain the
shame!
"I'm losing my punch," said the
man as he left the cocktail party in
a hurry.
A watch is something which if
you look at long enough it will be
too late to do what you were going
to do before you looked at it.
Mary, on her pair of skates,
Around the pond did frisk;
Now wasn't she a foolish girl
Her little *!
—this was originally dug up by the
Excavating Engineer.
This business of thinking up jokes
Has got us a little bit daunted.
The ones you want we can't print,
And the ones we print aren't
wanted!
—The Editor
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RAINBOW-COLORED COURTS
SAN FRANCISCO built the island—now, GeneralElectric is lighting it in all the colors of the rainbow.
The lighting of the Golden Gate International Exposition,
which will open in February on man-made Treasure Island
in San Francisco Bay, will be the most colorful ever under-
taken. For it will illuminate in all the rainbow's colors the
many buildings and beautiful "courts" on the island—
the Court of the Moon, the Court of the Seven Seas, and
others. More than 9000 floodlights are being used. The
illumination is under the direction of A. F. Dickerson,
Texas A. and M. two, Manager of the General Electric
Illuminating Laboratory, at Schenectady.
The "rainbow of light" for the San Francisco Fair will be
another in a series of General Electric lighting projects
that have illuminated Chicago's Century of Progress,
Brazil's Centennial Exposition, the Texas Centennial,
and others. And as G-E engineers develop the project
for San Francisco, again they are being aided by recent
engineering college graduates and ex-Test men—the men
who will design the brilliant exposition lighting of the future.
OPPORTUNITY FOR RESEARCH
C ELECTED graduates of American colleges carry on
research work each year in chemistry, physics, and
physical chemistry with the aid of Charles A. Coffin
Foundation Fellowships. These fellowships were established
by General Electric in 1922 in honor of the Company's
first President, Charles A. Coffin.
The awards are made by a committee of distinguished men.
This year the committee consists of Dr. Bergen Davis,
representing the National Academy of Sciences; Dr.
Karl T. Compton, of the Society for the Promotion of
Engineering Education; and Dr. John C. Parker, of the
American Institute of Electrical Engineers. The candidates'
applications, together with the faculty recommendations
forwarded to General Electric by the various colleges, are
the basis for the awards.
This year, applications for the fellowships must be in the
hands of the Secretary of the Charles A. Coffin Founda-
tion Committee, at Schenectady, on January is, 1939.
HAWAII IN NEW YORK
TWO men sat down at a table recently and decided toair-condition Hawaii.
But they weren't concerned with changing the atmosphere
above Diamond Head Mountain or the" Beach at Waikiki."
Their problem was centered in Manhattan; "Hawaii"
is the Hawaiian Room of New York's Hotel Lexington,
where a 12o-ton G-E air-conditioning system is being
installed. Not only will it assure greater comfort for the
patrons, but it will preserve an Hawaiian atmosphere- -
heretofore the atmosphere varied with New York's sea-
sons.
The many Test men and ex-Test men assigned to air-
conditioning work are ever seeking new applications for
this G-E equipment. The results of their efforts can be seen
in all parts of the country. Cliff House in San Francisco,
overlooking the famous Seal Rocks, recently made its
air-conditioned debut. "The Cradle," haven of homeless
infants in Evanston, Illinois, is being similarly equipped,
the equipment aiding in protecting the babies against
infection by air-borne germs.
GENERAL ELECTRIC
90-108lli-i
MY NEW YE RESOLUTION
FOR MORE PLEASURE
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